Lymphocytic hypophysitis is an uncommon autoimmune condition that often results in significant morbidity. Although most cases resolve spontaneously or after a short course of steroids, rarely, refractory cases can cause persistent neurological deficits despite aggressive medical and surgical management.
L ymphocytic hypophysitis, first described in 1962 by Goudie and Pinkerton, 6 is an autoimmune disorder that affects the adenohypophysis and/or neurohypophysis with an incidence of 1 case in 7-9 million persons. 2, 8 It has a strong female preponderance (8.5:1) , with most cases occurring in late pregnancy or the peripartum period. Neurological manifestations of LH include pituitary dysfunction and visual loss related to mass effect.
Primarily, treatment for LH involves hormone replacement therapy and lympholytic agents. Surgery is generally reserved for patients with medically refractory disease. Histologically, LH is characterized by massive infiltration of the pituitary gland by lymphocytes and plasma cells. 9 Rituximab (Rituxan, Genentech, Inc.) is a monoclonal antibody against CD20 that selectively induces apoptosis in B lymphocytes. It is approved for various immune-mediated disorders, including B-cell nonHodgkin lymphoma, CD20-positive chronic lymphocytic leukemia, rheumatoid arthritis, Wegener granulomatosis, and microscopic polyangiitis. 23 In this report, we describe the first use of rituximab in the management of LH.
Case Report
History and Examination. This 41-year-old woman presented with a 3-month history of progressive loss of vision in her left eye. She was found to have a central scotoma, and optic neuritis was diagnosed. Magnetic resonance imaging showed a mildly enlarged, heterogeneously enhancing pituitary gland with mass effect on the optic chiasm and deviation of the pituitary stalk (Fig.  1) . Visual evoked potentials showed a significant difference between the interocular amplitudes consistent with an axonal injury in the anterior visual pathway. Workup for infectious and rheumatological etiologies was negative. Laboratory testing of the blood and CSF was normal except for an elevated serum prolactin level of 108.3 ng/ ml (normal range 1.2-29.9 ng/ml).
First Treatment and Follow-Up. The patient was treated with a course of corticosteroids. Follow-up MR imaging 3 months later demonstrated an increased size of the pituitary gland with extension into the suprasellar cistern and left cavernous sinus (Fig. 2) . Visual acuity was 20/20 in the right eye and 20/200 in the left. Temporal pallor was noted in the left optic disc along with a dense cecocentral scotoma.
Second Treatment and Follow-Up. A transsphenoidal biopsy and/or resection were recommended given the enlargement of the pituitary lesion and the progressive decline in vision. A firm, fibrous gland was encountered at surgery. Intraoperative frozen section was consistent with adenohypophysitis without evidence of tumor. Final histopathology revealed dense, fibrous connective tissue with nests of inflammatory cells, mostly lymphocytes with scattered plasma cells and eosinophils, consistent with a diagnosis of LH (Fig. 3) . Immunostaining revealed a significant predominance of B cells.
The patient was discharged home the following day with a course of high-dose steroids; however, she continued to have a steady decline in vision in her left eye. Eighteen months after surgery, she presented with rapid loss of vision in her right eye (20/200 acuity). Magnetic resonance imaging showed that the lesion was now encasing the left carotid artery (Fig. 4) . Her serum prolactin level was normal (0.6 ng/ml). She was started on intravenous methylprednisolone, and visual acuity returned to 20/20 in her right eye. However, she only had perception of hand motion in the left eye.
Four months later, she again presented with acute right-sided visual loss. Follow-up MR imaging demonstrated radiographic progression with diffuse enlargement and enhancement of the pituitary gland with extension into both cavernous sinuses and increased compression of the chiasm (Fig. 5 ). Hyperintense signal of the left optic nerve on T2-weighted MR images was suggestive of edema or optic neuritis. Moreover, there was new dural enhancement along the tuberculum sellae encroaching on the optic nerves bilaterally. Visual acuity in the right eye was 1/200, and the patient was again treated with highdose methylprednisolone for chronic, recurrent LH. Visual acuity in the right eye returned to 20/20, and she was discharged on an oral prednisone taper.
Third Treatment and Follow-Up. Because of the continued relapses and radiographic progression, she underwent a right frontal craniotomy for decompression of the right optic nerve and dural biopsy. Histopathology showed dura mater with mild chronic inflammation and sparse lymphocytes with B-cell predominance-consistent with her first biopsy. Vision in her right eye improved, and she was discharged in stable condition. Despite aggressive medical and surgical management, over the next The infundibulum continues to be deviated to the left and is mildly thickened at its attachment to the gland. The optic chiasm is bowed superiorly and is mildly compressed on the left side. The mass appears to be part of the gland itself and is indistinguishable from the normal pituitary gland. few months, she had several relapses with progressively worsening vision. Follow-up MR imaging demonstrated further enlargement of the mass and involvement of the right cavernous sinus (Fig. 6) .
Fourth Treatment and Follow-Up. Because of the predominance of B cells on histological analysis, she was treated with rituximab: 2 1000-mg infusions 15 days apart, repeated every 6 months. Her condition has remained stable since she began this immunotherapy regimen. Vision in her right eye returned to baseline (20/25) at the most recent follow-up 2 years after starting the rituximab treatment. Magnetic resonance imaging demonstrated a smaller heterogeneously enhancing sellar mass with diminished dural enhancement (Fig. 7) .
Discussion
Lymphocytic hypophysitis can affect the anterior pituitary (adenohypophysitis), posterior pituitary and stalk (infundibuloneurohypophysitis), or the entire gland (panhypophysitis).
3 Patients usually present with a sellar mass and a host of neurological signs and symptoms, including headache (compression of the dura and diaphragma sellae), visual loss (compression of the optic nerve/chiasm), ophthalmoplegia (cranial neuropathy from invasion into the cavernous sinus), hypopituitarism (autoimmune response against acinar cells), diabetes insipidus (compression of the infundibulum or autoimmune destruction of the neurohypophysis), and hyperprolactinemia (compression of the infundibulum). 2, 5 Definitive diagnosis requires histopathological evaluation. Microscopically, a diffuse infiltrate of inflammatory cells, mostly T and B lymphocytes, is seen with nests of normal acinar cells surrounded by necrosis and extensive fibrosis. 19 Little is known about the actual mechanisms of autoimmune invasion in LH, and the disorder is often managed conservatively. Remission can occur spontaneously in some patients. 13 Most with symptomatic LH require high-dose glucocorticoids, that is, pulse doses of methylprednisolone or prednisone followed by a slow taper over a period of weeks to months. 26 In addition, patients with panhypopituitarism, diabetes insipidus, and hyperprolactinemia benefit from hormone replacement, desmopressin acetate, and Bromocriptine, respectively.
10 Despite good response to these first-line therapies in the majority of patients, relapses are common. Transnasal transsphenoidal resection of the sellar mass is indicated for individuals who are unresponsive to medical therapy, for those whose symptoms recur with the cessation of medical therapy, or as a primary treatment in those who present with significant visual symptoms.
10
Surgical decompression results in favorable outcomes in most patients with visual loss (Table 1) . 1, 4, 7, [12] [13] [14] [15] 17, 18, 21, 22 If diagnosis of LH is uncertain, intraoperative frozen section should be obtained to rule out other entities to avoid unnecessary resection of potentially viable glandular tissue. 5 A few cases have been treated with stereotactic radiosurgery. 10, 18, 20 Favorable outcomes have also been reported in patients with visual loss following salvage treatment with lympholytic agents (Table 2) . 11, 16, 24, 25 The choice of lympholytic agent depends on the dominant cell type seen on histology. Unlike other lympholytic drugs, which target T cells, rituximab is a monoclonal antibody directed against the CD20 antigen on the surface of B lymphocytes. The exact mechanism of Bcell lysis remains unknown, but it is believed to be either complement-dependent cytotoxicity or antibody-dependent cell-mediated cytotoxicity.
In our patient, a B cell-predominant infiltrate was demonstrated on immunohistochemistry. Hence, we believed that rituximab was a rational alternative to other immunosuppressive therapies. Since B lymphocytes play The dural enhancement previously seen along the planum sphenoidale and optic nerve/chiasm is also decreased in intensity. There is no suprasellar extension of the gland.
a central role in the humoral immune response, they may be responsible for autoantibodies directed against the pituitary gland, further supporting the use of an anti-CD20 drug in LH.
Conclusions
We describe the first reported use of rituximab, a monoclonal antibody against B cells, to treat a patient with chronic, recurrent LH. Established medical therapies are not always effective, perhaps because of the variable involvement of T and B cells and other inflammatory cells. Tissue diagnosis may be more important than previously thought and may help to direct the most appropriate treatment. Anti-CD20 therapy using rituximab is a well-tolerated and effective alternative in cases of steroidrefractory LH.
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